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ABSTRACT: 

PURPOSE: To stably attain lower floating without using a negative pressure type 
slider by setting the width of a trailing edge side of a slider rail larger 
than the width of the leading edge sid«. 

CONSTITUTION: A couple of slider rails 1 are formed " o the slidar of the 
magnetic head floating body 10 with an equal height and a tswr 3 is formed to 
the leading side. Whan tha floating body 10 is floated higher than the 
magnetic disk 5, the floating height FH1 of the leading edge side 1A of the 
slider rail 1 and tha floating height FHt of ih« trailing edge side IB are made 
nearly equal to each other. That is, the width St of the trailing edge side IB 
of tha slidar rail 1 is selected larger than tha width SI of tha laading edge 
side 1A so as to produce uniform floating force to the slider. Thus, even with 
a smaller depressing force to the magnetic head floating body ID given, the 
magnetic head floating body 10 is floated stably at a low position. 

COPYRIGHT: (C) 1999, JPOtJapio 


o £ M « tt^ «t (A) P263- 136370 


P-TS20-ID 


Mir* *fwt w>u i lit; 


C* Q (SM-2SISK 

ok a a *»«± ax #vi* 


I. <■»««» 

i. via 
::) AfiitlT 

tRt.t> # •* F ii . OX 

»ii*f ► 
• v - r < vf*«s 
< sir nr. : =t*ttc 


i«*»-u*ei,< a 


ITt. 


<. 

(tteesM* 

a. c annuo v ■ >-'«:c 

■fit, '***t I a. Mf 'Af ffP 

«b\;,tv»««. a<aii:4i<ii;iceiif 



BEST AVAILABLE COPY 


®B*H!&i*/T(jp) ® » sf aa ra ^ 
© & m 4$ ¥? ^ «l (a) Bg63- 136370 

©Int. CI. 4 SWJffi-t Jfrt»3I#-f- @i»8 PBf&63^(I988)6/!8B 

G 11 B 21/21 10 1 P-7520-5D 

®1# 0 BBB1- 281830 
@tti 0 BS6K 1986) 1 1^280 

w m b » # a* »3S5;iijiHS€*m*»2274Wft «±-t' oy^tt^a 


91 ID * 

1. WAOZfr 

2. ff99FJ**4>i5QH 

(i) a a 7** x* t^^-rsffiicx^^^u-^ 


K#IM*2 0 (is ««7*-f x? 5*<» 


-461- 


21 tigf^^s i^Mc^si^A^nr, 

ti, 

wntt^^m^ ft a {B £ a& & m t r \tU ti * 

<D#±&<* F HP its b Is* V yfJC-s 
±E<* F H t «fc t>** < 

a6lcli, #|;U;f, »&fN A? f5±aM&'\y K 


tfnana 63-136370 (2) 

(Contac.t Start Stop) P^ICfclJ £ x-f X 

S£fcO N f** x?®0>9*a*>*>^£<c J; -?T N 

S3 5 EiKfcUT. HISR^ -y Kff B{* 3 0 
1 1 BOIC 'J/t-XXf -y 7® 1 2£<1*_T^* 0 


1 2 <;: &v *r cor * Sex^-f^ 

T-aif£#£tt»SF£tt£M R82-12017-V 


'J' u Vf7 7ffi<*>JBdcl** *toffttf)D&;*£ 
ICffiffc^tf tt< Ttttt — KICttBJt* 

cots** %&M7,v<< ?<?>m$\z&-kK<Rm 
(r4®/&*#«-9- * * «> co if a# * cffwa ) 


-462- 


&B^-/ KiPfttt© h l"f y >^fl«*jjic;y - 
* 5 << y i> - juo tis << *) > r i. v v{wa>«^^ 


7*^0363-136370 (3) 
at««^-» K#tt(*l Oj^BSiT^ X? 5 J: Or? 

-^MoflLts* FHt t^<iitar^t < u&x o\z* 

6J:5l=« mjSex^-f ^U->H 0 HU-f 'J 
x^yffi9lB(O^St (8 10) tt* y-x-f > 

< N mc«tuo^/7-/^oist)^(Sj^. weft* 


TfcO. tfHfbti^*/ K£ittFiJ»G[dB] KM 
G- 2 0 x] 0 g I (Zd - Zs)/Zd I 

Zd <*B»7**f x^oigjfo&tiu zs 

0. 4 [bb] Tfc£o 

anx<2«lBic*dn£Bft^9 K* 


y>/x 7 v?i^St 1*0. 5 [■■] s u -7 s 
-r {*|(DtaS J? U 0. 3 [■•] T** 0 

c<DiHi»Xli. *»W#A<?t^ fc«*<&IS*A(c J: 

1 0 k [H2]»»CSItt*18jSl*#f LT^S*<, 
&JfcO¥ffx^^b-;U£^fcBm^-/ K* 

(1) x 7 >f^ H/'f yv/x^^ffioffi 


-463- 


C S StffCfctt* fifth's* K&fM*& .fcCFSSftT* 
(2) X7^U-/U<DjfcW*)&;*** fir 


?*BnDffB3"13S370 (4) 



-464- 


fflm 63-136370 (5) 


% 4 


FH4 



FHt 


8 5 0 



-465- 


PTO 03-2377 Japan Kokai 

Document No. 63-136370 


MAGNETIC HEAD FLOATER 
(Jiki Heddo Fudotai) 
Nobuo Nishimura 


UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D. C. March 2003 

Translated by: Schreiber Translations, Inc. 


Country 
Document No. 
Document Type 
Language 
Inventor (s) 
Applicant 
IPC 

Date of Filing 
Publication Date 
Foreign Language Title 
English Title 


Japan 

63-136370 

Kokai 

Japanese 

Nobuo Nishimura 

Fu j i Xerox Co . , Ltd . 

G 11 B 21/21 

November 28, 1986 

June 8, 1988 

Jiki Heddo Fudotai 

MAGNETIC HEAD FLOATER 


1 


SPECIFICATION 


I. Title of the Invention 
Magnetic Head Floater 

II. Claims 

1, A magnetic head floater, which is 

a magnetic head floater equipped with a slider having 
slider rails on a surface opposite- to a magnetic disk and a 
magnetic head placed on said slider, and is characterized by 
that 

the width of said slider rails on the trailing edge side is 
set to be greater than the width of said slider rails on the 
leading edge side so that the float heights of said magnetic 
head floater on the trailing edge side and the leading edge side 
are nearly equalized. 

III. Detailed Description of the Invention 
(Field of Industrial Application) 


1 Numbers in the margin indicate pagination in the foreign text. 
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This invention relates to a magnetic head floater, and 
particularly to a magnetic head floater which can float stably 
and lowly from the surface of magnetic disk even if a pressing 
force on said magnetic head floater is small. 

(Prior Art) 

In a hard disk device such as Winchester disk device, a 
magnetic head is so held as to wrap it in a slider having slider 
rails at the bottom thereof. A suspension for support and 
pressing is mounted to said magnetic head and slider (called 
"magnetic head floater" hereafter) . Then, the said magnetic head 
floater floats from the surface of magnetic disk in the rotation 
of disk by an air stream generated with said rotation and is 
supported at a very small gap from the surface of disk. Fig. 4 
is a schematic diagram showing the float appearance of a 
conventional magnetic head floater. 

When a magnetic disk 5 stands still, a magnetic head 
floater 20 is brought into contact with said magnetic disk 5 by 
a prescribed pressing force with a pressing suspension (non- 
72 

illustrated), as shown in Fig. 4, if the magnetic disk 5 starts 
a rotation in the direction of arrow A, air is introduced 
between slider rails 21 and the magnetic disk 5 from a tapered 


3 


part 13 with said rotation, and the magnetic head floater 20 
floats from the magnetic disk 5. 

At this time, if the width of slider rails is fixed, the 
rigidity of air film is different on the inflow side and the 
outflow side of air, therefore the float height of said slider 
rails on the leading edge side (FHi) is greater than the float 
height of said slider rails on the trailing edge side (FH t ) . 

As required in a vertical magnetic recording, for example, 
it is necessary to increase the rigidity of air film between the 
magnetic disk and the magnetic head floater and reduce the 
float -up of said magnetic head floater from the magnetic disk in 
order to increase the recording line density at the disk 
surface . 

However, if the pressing force of said magnetic head 
floater is increased to increase the rigidity of air film, this 
is undesirable because damages of the magnetic disk and the 
magnetic head floater at the start and stop of rotation of disk, 
i. e., at CSS increases. 

Even if- the width of slider rails is decreased to suppress 
the float -up of said magnetic head floater, the natural 
frequency of a floating system containing the said magnetic head 
floater decreases, therefore it is feared that the float -up of 
said magnetic head floater becomes unstable, head crash occurs 


due to waviness or projections of disk surface, thus the disk 
and magnetic head floater are damaged. 

To dissolve this drawback, a so-called negative pressure 
type slider as shown in Fig. 5 h^s been proposed. 

In Fig. 5, a negative pressure type slider of said magnetic 
head floater 30 is equipped with a pair of slider rails 11 on 
the surface opposite to the magnetic head and a reverse stepping 
surface 12 between said slider rails 11. -The said reverse 
stepping surface 12 is so formed that the depth from the surface 
of slider rails 11 increases from the leading edge side 12A to 
the trailing edge side 12B. 

This negative pressure type slider can increase the 
apparent rigidity of air film and realize stabilized low float- 
up of the magnetic head floater as the pressing force on said 
slider is decreased because it generates a positive pressure at 
the pair of slider rails 11 and a negative pressure at the 
reverse stepping surface 12 . 

These conventional magnetic head floaters have been 
described, for example, in Technical Research Reports MR82-12, 
Electronic Communication Society (Japan) , 17 - 23 . 

(Problems to Be Solved by the Invention) 

The aforesaid prior art has problems as follows. 
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Namely, the stabilized low float -up of said magnetic head 
floater can be realized by using the said negative pressure type 
slider, but the formation of said reverse stepping surface being 
the negative pressure generating surface of said negative 
pressure type slider is generally complicated and difficult 
because its grooving depth must be slowly changed in the 
longitudinal direction of slider rails. Moreover, the processing 
of said reverse stepping surface must be performed extremely 
precisely because its surface roughness exerts an influence on 
float characteristic of said slider. 

As a result, a considerable * cost is taken in the 
preparation of the negative pressure type slider. 

This invention was made to solve the aforesaid problems. In 
more detail, this invention was made to provide a magnetic head 
floater capable of realizing a stabilized low float without 
using a negative pressure type slider. 

(Means for Solving the Problems and Functions) 

To solve the aforesaid problems, this invention is 
characterized by that 

the magnetic head floater is stabilized and lowly floated even 
if the pressing force on said magnetic head floater is small by 
devising such a means that the width of said slider rails on the 
trailing edge side is set to be greater than the width of said 


slider rails on the leading edge side so as to nearly equalize 
the float heights of said magnetic head floater on the trailing 
edge side and the leading edge side, nearly homogenizing the 
rigidity of air film between ..said magnetic head floater and 
magnetic disk as well as increasing the rigidity of air film as 
a whole. 

(Actual Examples) 

This invention will be illustrated in detail by reference 
to drawings . 

Fig. 1 is a schematic oblique diagram of one actual example 
of this invention, and Fig. 2 is a schematic diagram showing the 
float appearance of one actual example of this invention. 

In Fig. 1, a pair of slider rails 1 are formed at an equal 
height, respectively on a slider of a magnetic head floater 10 
having a magnetic head such as bulk head or thin- film head, 
etc., and a tapered part 3 is formed on its leading side. 4 is a 
gap forming surface. 

In this example, as shown in Fig. 2, the width of said 
slider rails 1 on the trailing edge side IB (S t ) (Fig. 1) is set 
to be greater than the width of said slider rails 1 on the 
leading edge side 1A (Si) so as to nearly equalize the float 
height of said slider rails 1 on the leading edge side (FHi) and 
the float height of said slider rails 1 on the trailing edge 


side (FH t ) , in other words, generate an uniform float force at 
said slider when the said magnetic head floater 10 floats from a 
magnetic disk 5. 

The slider rails 1 needs not to slowly change the grooving 
depth in the longitudinal direction and can be simply processed 
by inclining the feed direction of a grooving cutter at a 
prescribed angle from the said longitudinal direction, therefore 
the said slider can be prepared more simply and cheaply. 

Fig. 3 is a diagram showing follow-up characteristic of one 
actual example of this invention, the vertical axis indicates 
the head follow-up gain G [dB] , and the horizontal axis 
indicates the vibration frequency f [Hz] of a disk surface. The 
head follow-up gain G is defined by the following expression. 

G = 20 x log| (Z d - Z s )/Z d | 

Here, Z d is the vibrational displacement of magnetic disk, 
and Z s is the vibrational displacement of magnetic head floater. 

In Fig, 3, a curve Y shows the follow-up characteristic of 
the conventional magnetic head floater having parallel slider 
rails. The rail width of these parallel slider rails is 0.4 mm. 

A curve X shows the follow-up characteristic of the 
magnetic head floater shown in Fig. 1, the width of said slider 
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rails on the trailing, edge side (S t ) is 0. 5 [mm] and the width 
of said slider rails on the trailing edge side (Si) is 0.3 [mm]. 
This curve X is estimated by various experiments made by the 
inventor. 

As is evident from Fig. 3, a mechanical resonance point 
exists nearby f = 10 k [Hz] on the curve Y, but a mechanical 
resonance point above it is on the curve X, thus the head 
follow-up gain is low as a whole. Accordingly, it is clear that 
the probability of head crash caused by a vertical pressing 
force is lower in the actual example of this invention than in 
the magnetic head floater using the conventional magnetic head 
floater having parallel slider rails. 

[Effects of the Invention] 

As described above, this invention achieves effects as 
follows. 

(1) The rigidity of air film between said magnetic head 
floater and said magnetic disk is homogenized while the rigidity 
of air film as a whole increases because the width of said slider 

/I 

rails on the trailing edge side and the width of said slider 
rails on the leading edge side are set up so as to nearly 
equalize the float height of said slider rails on the trailing 
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edge and the float height of said slider rails on the leading 
edge side - 

As a result, the said magnetic head floater can be 
stabilized and lowly floated even if the pressing force on said 
magnetic head floater is small. 

Accordingly, this invention enables to provide a magnetic 
head floater capable of increasing the recording line density 
without causing damages of said magnetic - head floater and 
magnetic disk in head crash or CSS. 

(2) This invention enables to prepare the said slider and 
in its turn the magnetic head floater simply and cheaply because 
it needs not slowly change the grooving depth of said slider 
rails in the longitudinal direction. 

IV. Brief Description of the Invention 

Fig. 1 is schematic oblique diagram of one actual example 
of this invention, Fig. 2 is schematic diagram showing float 
appearance of one actual example of this invention, Fig. 3 is 
graph showing follow-up characteristic of one actual example of 
this invention, Fig. 4 is schematic diagram showing float 
appearance of conventional magnetic head floater, and Fig. 5 is 
schematic oblique diagram of negative pressure type slider. 
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1 - slider rail 

3 - tapered part 

4 ■» gap forming surface 

5 - magnetic disk 

10 »■ magnetic head floater 
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Figure 3 KEY: 

Vertical : Head follow-up gain G [dB] 

Horizontal: Vibrational frequency f of disk surface {Hz] 
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